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This course will cover materials used in the fabrication procedures In 
industry. The student will become familiar with stress* loading, safety 
factors and manufacturing processes. The manufacturing processes that 
will be covered in this course are machining, casting, forging, extruding, 
stamping, welding, forming and tube bending. 

Indicators of success: Prior to entry into this course, the vocational 
student will display master of the skills indicated in Aeronautical 
Drafting - 9257.02. 



Clock Hours: 135 



PPKFACE 



This quinraester course outline is designed for cooperative students 
who have expressed an interest in engineering fields that pertain to 
mechanical and electronic drafting. It is intented to cover more advanced 

subject matter than was described in Quimnester Course 9257.02* 

This course covers several type/t of drawings in the mechanical and 
ele.-t renin drafting field and will also cover many types of machine shop 
iip,- rations. 7*:c course is considered advanced training 88 the student is 
introduce i to varir.u* types of toots and equipment and is provided with an 
•;. r'-.nu •» 1 .si i *.ct i*>n and laboratory experiences. 

r.i; co. r ■:. :.g tai rht in a two-hour block for 90 hours or a three - 



i:r l\-/r. 



for IVj hours, fn each instance, the course consists of six 



i.r »ci.ional MocV V .: ver, the three-hour session permits the student 
to cover «»aeh hl« - v jti more detail and also provides additional opportunity 

t« ^x-t^ i Ct - rn<3 tr. his or her skills. 
The c^.TS" con'.- ? aied by a post-test. 

An a-jv-n-tt to tv; listed instructional methods is provided through 
* "le ins ''fetor** utiliZ'i ien o f audiovisual equipment and materials. 

ihe H^Uo^r /«y lt«ts the basic reference, workbooks and supple- 
r#-t<irv rc»fer»ncf^ n«»-< h.« the teacher in presenting the material. These 
v»cV« .->v>ii-» tie stndent through the instructor. 

-Vs . ltllna vr*s dc /eloped through the cooperative efforts of the 
• •••ir» -%ral an-i supei vi v-ry personnel, the ouinmester Advisory Committee 
>citi ?r.* * irriculutn Materials Service, and has been approved by 
► ro**ntv i»*r a i ::<trricuium Committee. 
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GOALS 



The stu-^nt. must be able ?.o demonstrate: 

1. the ability to develop and direct his or her activities along lines 
parallel to present day drafting practice. 

2. Skills in the selection and handling of tools and equipment through 
organised practice ressions in the related field of fasteners of all 



3. The si.ills needed to perform as a draftsman with assigned tasks that 
my require pictorial drafting. The student will become knowledgeable 
with uravings that require illustration in the industry* 

4. The ability to ndvanre his knowledge and skills in drafting to meet 

the re^ ! " rc r.n u s of the electrical and electronic industry. 

5. Tic Jo -trc fcr &!v.iic>. v?vt in his chosen vocation by Introducing and 
kce?! .* * Tor.-. h:«n icw, nts of leading machine designers, engineers 

arj n, ?•» .-icily in the piping field. 

ft. 7'»e use • : t 1*» . w.'ii.wnt to perform a task in a predetermined 
lei tn vt Mid to t: c satisfaction of a drawing checker. 



types. 
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ERIC 



M'kCXMC block objectives 

TL0w" T WAT ^ilAI.*- 
The studer* -it In- sMo to: 

1. Exhibit the ability to write parts lists or Mils-of-material 
that catl Tor the use of various metals used In the Industry 
for which the student is being trained. 

2. Prepare rtrawlnus that call for the use of nonmetelUc materials 

in the tie id of engineering. 

3. List specif tc.it ions that are related to material properties 
h3vrln~ to <&•> with the* strength of materials. 

4. ">cf terns th.it are comon to material properties. 

5. Draw rirn-«in** which incl.tde safety factors required in the 
Indtntrv*, 

TLOCK II - Mv.!TACTi'.\i?i''. 
The student ruist bo abie f o- 

l # Draw rehire dr i.v*i that involve the process of machining 

2* t *lAin all *:h* various types of operations that take place in a 

na;rh:*.e sV ;j. 

£ heat treatment required for 

4. Exp I. • ?V -i rr* fallowed for the inspection and testing 

of t UohO v- „ 

5* Frrpinm ">rv of castlnc.*, all the various types and the 

re as v*s f-r us * .tr spec if ic frpes* 
6* LKfr-^ v; kvo i^iior^^n-iin; of the various types of coring in 

ra^tir. r*-i >**ow tbn basic dc^si^n considerations for casting 

?. i: v.l^i p t:--* i -r 'm. Mures for the inspection and testing of castings* 

8. Expl i:n procedures for the inspection and testing of forgings# 

9. :.ho the- r*- f^r^inps* all the various types and the 
reasons for ufti"^ ftr**^! £ic types* 

10. Demonstrate v.. -Urstamiing of the various design considerations 
for for**:.., - . 

that call for the use of extrusions 

v nipt':;: nr. r t. " - 

12, state the various types o£ sheet tnetal forming ♦ 

13. inline the flut:"* J n production engineer and discuss the reasons 

for quality c -trot, 

3L0CK in - 

The studenn : < ah It- t**: 

1. Prep.i "0 r .v:n,-c 'hat call U.t welding parts to make the required 

as'v-'-M _ 

2. Dc-no"*«t.r ••,♦»• • > •'< r s r .-.n«.* of the various types of welding 

pro? "J *:v: * '.*<. < tp^lication. 



**** 



B pa row ww** 



3, |Hi:P"ufr it 



undine of the basic design considerations 
,<11 for parts that are braced or soldered 



5. s: ::. : ar . r vpes rl materials used for brazing and soldering 
a.-ui kn^v *he various types of brazing and soldering that are 

prrfrt— i*\ \ y i- ' j'istrv today. 

BLOCK IV - »»KTN». ;>!LV.\".V-S 
The 3t*:don%\ - ■ - • ; < ■ ■ 



t r '.Irr the knowledge and skills necessary in 
fil«d working drawings* 

Mis in dimensioning and inking* 
' l^. •{♦•vices* 

v ••■i' ^r^nor industry dictates and provide 
.■•€ r f tits necessary to producing the 

previously learned in Functional Drafting 
. .■:> of vorking drawings, 
rc the knowledge and skills in the produc- 
JrawinKS and coordinate these drawings 
••.y.- produced in previous laboratory 

•- ; lettering devices. 



The 



F.:<T>1 t t :* f v 
? :ts tr-i 
ft. i'ro, ' 

7. prrr*- dr 

to r ■ • ■*! 



The 



9. ">-o f w 



V: 



f^ulding frames with both steel 

: t :: I the drafting building standard 
; O'p structural steel industry* 
..-.-.i.-^st anding of steel framing systems such as 
- and long span* 

/struct hi lls-of -material and work with 
in the structural steel drafting profession* 
a *s 'nd dimensioning practices used in 

^•t-.n sloping beams* column drawings, 
■v. *?v», rolling md truss members* 

, • * : »tf construction of reinforced concrete 
*** ^r-wint? standard and schedules related 

. • ♦ . s . met ion. 

. i . of design drawings and typical 

* . . 

. iu;-;-, r«:-iurai steel industry f s handbook. 



•.me *-he qunroester post^test. 



Course Outline 



DRAFTING 3 - 9257 
(Materials and Manufacturing) 

Department 45, 48 - Ouin 9257.03 



I» MATERIALS 

A* Types 

1. Ferrous metals 

a. Carbon steel 

b. Kickel steel 

c. Nickel-chromium steel 

d. Molybdenum steel 

e. Chromium steel 

f. Chromium vanadium steel 
g» Silicon manganese steel 

h# Nickel -chromun-moiybdemnn Steel 

2. Nonferrous metals 

a. Aluminum 

b. Brass 
c» ?,ronze 

d. Copper 

e. Gold 

f. Le^^i 

g. Si I voi 

h. Tin 

i. Zinc: 

3. Plastics 

4. Powder metals and cermets 

5. Miscellaneous materials 

a. Rubber 

b # Artificial elastomers 

c. Ceramics 

B* Material Properties 

1. Stresses 

a* Allowable 

b. Beams 

c. DistriW ion 

d. Residual 
e# Simple 

2. Loading 

a. Impact 
(1) Wear 

(a) Chipping 

(b) Upsetting 

(c) Cracking 

(d) Crushing force 
(?) Kinetic energy 

b. Compress i v** 

(1) Resist crushing 

(2) Opposite of tensile 
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c. Tensile ^ 

(1) Resist pulling ^ C.W 1 

(2) Opposite of compressive 
3. Safety factor 

a. Evaluating 

(1) Uniformity of material 

(2) Danger to human life 

(3) Type of load 

(4) Permanency of design 

b. Strain 



IX. MANUFACTURING 



A* Processes 

I* Machining 

a. Principles of metal cutting 

b. Types of machines 

(1) Types of operations 

(a) Drilling 

(b) Reading 
i> Plain 

ii> Line 
(c> Fpot facing 
(d) Count erhoring 
(e> Threading 
( : ) Tun? f n*» 

(h) < % r ; ivling 

(i) Milling 

( j ) "iroflchinp 

(2) Operation sequence and tolerances 
c« Jig and fixture application and design 

d. Heat treating 

(1) Types 

(a) Annealing 

(b) Carhurizing 

(c) Case 

(d) Cold working 

(e) Cyaniding 

(f) Kitriding 

(2) Procedures 

e. Inspection and testing 
2* Casting 

a« Theory of casting 
b* Processes - Types 

(1) Sand 

(a) Patjem making 

(b) Molding 
(c> Cleaning 

(d) Straightening 

(e) Machining 

(f ) Assembly 

(2) Permanent mold casting 

(a) More variety of materials 



9 

ERIC 



•2 



II •MANUFACTURING (Cow 4 



3, 



<M Kt>tu»r sraln structure 
(w> Greater economy 

(3) Investment casting 

(a> Intricate methods 

(b) Wax ntodel 

(c) Poured plaster 

(d) High accuracy 

(e^ !?i .;h reproduction of detail 

(4) Pie o^nt in^ 
(a) Theory 

(M ?'r*«*sttre molten metal 
(c) Elimination of machining 
(6) Thinner sections 
Coring 

( 1 } tlul I^.v 



fchining 



i 2} Holes 

(3) Tvj-os 

' .4' " ; .rirn; 

('• • .f 1 *! 

( '* ^ runs 1 derations 

* or tapered 

i . i \ ■ ■ i.ickdraft 

is: o u v . >nsicUrations for castings 





f '} 


<; r \-o - ..■ 


on<;ideration 
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(13) 
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: ; 1 r 
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r-'.ir.-, 
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* ' i •••••• Ir iven ram 
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(3) Press forging 

(4> Upset forging ^ V s * 

h. FTj»inR basic design considerations 



( I) Draft angle 
U) Forging plane or parting plane 

(3) Parting line 

(4) Die lock 

(5) Progressive dies 

(6) Die cost 

(7) Capacity 

(S) Fillet and round 

(9) Proper web 
(10) Finish allowances 
(U> Left- and right-hand parts 
(12} Lightening holes 

4. Extruding 

a* Principles 

b. Shapes 

c. Impact 

5. Statins* 

6. F r »mirr sheet metal 
n* :.a /wilt 

b. 'tend radius 
c* Tvpep 

(1 \ Vr^Jung 

♦ ?*■ Rr-iUns 

* ^ liv-irml i r ^ress 

(TO "nr/Jnr. 
f6) Standing 

S-ectro faming 
; ' * ..v-tinr 
{ • ) I an* in. 7 
»' ' * ^ i n*iin ? 
Ol> Stretch forming 
t m Tube lending 

B. Production Kn smearing and nuality Control 



III. WELDING 

A# Processes and Application 
1 # Pressure welding 
a» stance 
Thermit 

c. S*:tt 

d. Sear 

e. Spot 

f. Projection 

g. Percussive 

h# Flash and upset butt 
i ♦ Electrostatic 
y • nl*?ctror*a? % netic 
2* Fusion welding 
a. r.as 
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Ill - WELDING (Contd.) 



b. Arc 

c. Metal arc 

d. Shielded tungsten arc 

e. Carbon arc 

£. Shielded carbon arc 

g. Atomic hydrogen 

h. Fusion Thermit 
3. Application 

a. Strength 

b. Stress 

c. Heat treatment 

d. Joint strength 

B. Welding Design Considerations 

1. Dimensioning 

2. Weld access 

3. Balanced joints 

4. Tolerances 

a. Limits 

b. Stock allowances 

5. Corrosion prevention 

a. Drainage 

b. Simple design 

6. Use of the handbook 

C. Brazing and Soldering 

1. Brazing 

a. Bonding process 

b. Types 

(1) Furnace 

(2) Torch 

(3) Induction 

c. Trocess 

(1) Cleaning 

(2) Flux 

(3) Rigidly connected 

(4) Filler material 

(3) Brazing temperature 

(6) Capillary action 

(7) Cooling 

(8) Flux removed 

2. Soldering 

a. Joining with low temperature 
t>. Types 

(1) Tin -lead 

(2> Lead-silver 

(3) Aluminum 



IV. WORKING DRAWINGS 

A. Detail Drawings 
!• Types 
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2. Title and record strips 
3* Numbering system 

4. Material list 

5. Dimensioning 

a. Principles 

b. Lines, symbols and finish marks 

c. Rules of dimensioning 

d. Placement and size of dimensions 

e. Allowances and tolerances 
f ♦ Classification of fits 

6. Surface finish 
7* Surface quality 

8. Selection of materials 

9. Checking 

10, Heat treating 

11. Drawing changes 

B. Assembly Drawings 

1. Types 

2. Techniques of representing parts 

3. Identification of parts 

4. Notes and specifications 

5. Drawing changes 

6. Dimensioning fcr assembly 

7. Subassemblies 

C. Inking 

1. Application of ink drawings 

2. Inking equipment 

a. Lettering devices 

b. Pens 

3. Techniques of inking 



STRUCTURAL DRAFTING 

A. Types of Building Frames 

1. Steel 

2. Reinforced concrete 

B. Steel Frame Buildings 

1. Steel framing systems 

a. Wall -bearing 

b. Beam and column 

c. Long span 

2. Steel structural shapes 

3. Design drawings 

4. Shop drawings 

5. Erection and shipping morks 

6. General dimensioning practices 

7. Bills-of -material 

8. Beam connections 

9. Beam detail drawing 

10. Column detail drawing 

11. Detailing skewed members 



STRUCTURAL DRAFTING (Contd.) 



Detailing sloping beams 



13. Riveting and bolting 
14* Riveting truss members 
15. Detailing truss members 

C. Reinforced Concrete Buildings 

1. Reinforced concrete drawing standards 

2. Concrete building symbols 

3. Schedules 

a. Horizontal 

b. Vertical 

4. Design drawings 

5. Placing drawings 

6. Typical bar bends and slants 

7. Column ties 

D. Use of Handbook 



QUINMESTER POST-TEST 




BIBLIOGRAPHY 
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APPENDIX 
QUINMESTER POST-TEST SAMPLE 




Quinmester Post-Test 




Name 



Date 



Score 



Multiple Choice Test Items 



Each statement needs a word, figure or phrase to make it correct* Only- 
one of the choices listed is correct. Place the letter of the choice you 
make in the space provided at the left. 

1. Ferrous metals are: 

a. Nickel steels 

b. Aluminums 

c. Brasses 

_ 2. A nonferrous metal is: 

a. Silver 

b. Silicon manganese 

c. Carbon steel 

3. Forces that have a crushing action are: 

a. Loading 

b. Compressive 

c. Tensile 

4. The most important feature in designing a safety factor in a 

part is: 

a. Kinetic energy 

b. Danger to human life 

c. Uniformity of material 

5. Specifications for material can be found in: 

a. The field of the drawing 

b. Spec sheets 

c. Bill -of -mate rial 

mm ^ m 6. The opposite of a tensile force is: 

a. Compression 

b. Stress 

c. Impact 

7. Artificial elastomers are products that are: 

a. Metal like 

b. Ceramic 

c. Rubber like 
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8. Ferrous metals contain: 

a. Zinc 

b. Iron 

c . Copper 

9. Plastics have a feature that is very important In the industry. 
This feature is that plastic is: 

a. Fireproof 

b. Very inexpensive 

c. Lightweight 

10. A tensile force will: 

a. Resist pull 

b. Resist crushing 

c. Allow impact 



True-False Tost Items 

Each of the following statements is either true or false. If the statement 
is true, draw a circle around the letter T following it; if the statement is 
false, draw a circle around the F. If a statement is false in part it is 
entirely false. 

1. Pressure type welding is usually related to resistance welding. T F 

2. Fusion welding is related to electrostatic welding. 

3. Corrosion has a great effect on the welding of m«:ny metals. T 

4. Brazing and soldering are the same except for the metals 
used in both operations T 



5. Aluminum cannot be soldered and that is why we braze this 
type of metal. 

6. Flux is used in both soldering and brazing. 

7. Spot welding is a form of pressure welding. 

8. Welding can only be done in the shop because of the 
equipment necessary for field operations. 

9. Soldering and brazing is used more in the structural 
trades while welding is used more in the electronic field 
of drafting. 

10. Welding is the melting of the parent metal which operation 
separates it from brazing. 



T F 



T P 
T F 



F 
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Completion Test Items 

Fill In the blank or blanks with the words or word that makes the 

statement correct. 

1. Cutting a hole with a high degree of accuracy la done with a 

,. » 

2. The operation of squarely seating a washer or the head of a bolt la 
called . 

3. Annealing is a word that is related to > 
4* A pattern maker works with parts that are called » 

5. The inside radius on a forging or casting is called a _ « 

6. The outside radius on a forging or casting is called a . 

7. X-ray machines are used in the _____ °f castings or 
forgings* 

8. Bend radius is related to sheet metal 

parts. 

9. Spinning is an operation in the forming of . 

10. The process of controlling the production of parts that leave the 
shop is called _ , . 

. Short Answer Questions 
Answer the following questions by a single word, phrase or short sentence. 

1. Machine dimensions should appear on what type of drawings? 

2. What word or words describe drawing changes? 

3. Where besides on the face of drawing? do item numbers appear? 

4. Where is the heat treatment information placed on the drawing? 

5. What information should appear on detail drawings? 

6. How should parts be identified on assembly drawings? 

7. How many fabrication dimensions should appear on the assembly drawing? 

8. What is the name of a popular lettering device used mainly for inking? 

9. What is the reason for showing hidden lines on any drawing? 
10* Wl«ay are there rules for dimensioning? 
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Essay Questions x 



Read each question carefully before attempting to answer it. Write the 
rmswers on a standard answer she et which you can secure from your instructor. 
Bo accurate and neat in your owrk. When calculations are required in order 
to arrive at the answer, show all work on the answer sheet. Do not copy the 
question; simply number each question in the left-hand margin. 

1. What type of information is found in the hand book? 

2. Why are column ties used in structural drafting? 

3. Why is reinforced concrete so popular in the construction trades in 
Florida: 

4. What is the purpose of reinforced concrete schedules? 

5. Explain why some walls are bearing walls. 

6. Why are erection and shipping marks used? 

7. How is the detail drawing used in structural drafting? 

8. How are connection and installation drawings used in this type of 
industry? 

9. How is riveting and bolting used effectively in the structural trade? 

10. What materials other than steel and concrete are used in this type of 
construction? How are they used? 
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ANSWER KEY 10 QUINKESTER POST-TEST 
Multiple Choice Test Items 



1. a 

2. a 

3. b 

4. b 

5. c 



6. a 

7. c 

8. b 

9. c 
10. a 



True-False Teat Items 

1. T 

2. F 

3. T 

4. F 

5. F 



6. T 

7. T 

8. F 

9. F 
10. T 



Completion Test Items 

1. Reamer 

2. Spot facing 

3. Heat treating 

4. Castings 

5. Fillet 



6. Round 

7. Inspection 

8. Forming 

9. Sheet metal 
10. Quality control 



Short Answer Questions 

1. Detail 

2. Revisions 

3. Bill-of«material 

4. Remarks column-Bill -of -Material 9. Clarity only 

5. Machining 10. Standardisation 



6. Item circles 

7. None 

8. LeRoy 



9 

ERIC 
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Essay Questions 

Check each answer for accuracy and 
and shortness of answer. 



determine the score by clarity* neatness 
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